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The focus of this paper is on the measured particle 
number concentrations (PNC) as well as elemental and 
organic carbon in 17 primary schools. This study is part 
of the “Ultrafine Particles from Traffic Emissions and 
Children’s Health (UPTECH)”, which aims to determine 
the relationship between exposure to traffic related 
ultrafine (UF) particles and children’s health 
(http://www.ilaqh.qut.edu.au/Misc/UPTECH%20Home.
htm). To achieve this, air quality and health data are 
being collected at 25 schools within Brisbane 
Metropolitan Area in Australia over two years. This 
paper presents the general aspects of UF particles data 
and preliminary results from the first 17 schools (S01 to 
S17), tested from Oct 2010 to Dec 2011.  
 
 Air quality data are being collected continuously 
at 5 sampling locations (3 outdoor and 2 indoor sites) 
within the school grounds for two weeks at each school. 
Particle number concentration (PNC) is measured at all 
sites. At one of the outdoor sites, which is in a central 
location within the school grounds, a range of particle 
and gaseous parameters are measured, including UF 
particle size distribution (10 - 400 nm); particle surface 
area; elemental and organic carbon (EC/OC) components 
in particle emissions; particle elemental composition; 
volatile organic compounds (VOC); polycyclic aromatic 
hydrocarbons (PAH); carbonyls; particle mass (including 
PM10, PM2.5 and PM1); NOx; CO; SO2; ions; airborne 
pollen grains; culturable moulds; and meteorological 
conditions (wind speed and direction, relative humidity 
and temperature). Indoor sites (2 classrooms) are also 
sampled for particle chemical composition (carbonyls, 
VOC); CO2; culturable moulds; endotoxins; total 
bacteria and exposure to persistent organic pollutants 
(POPs). 
 
 Figure 1 demonstrates the 25th, 50th (Median), and 
75th percentile of the PNC at the central location for the 
first 17 schools during the weekdays. The whiskers 
illustrate the 10th and 90th percentiles. The variations in 
PNC at each school can be seen in this graph, showing 
the outdoor PNC is highest in S03 and lowest in S01. 
 
Figure 2 shows the daily average indoor to 
outdoor (central location) PNC ratios (I/O) at schools. 
The I/O ratios of PNC greater than 1 show presence of 
an indoor source and this is more pronounced in S01, 
S10, S12 and S17. 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: PNC in the central site at 17 schools. 
 
  
 
 
 
 
 
 
 
 
Figure 2: Daily I/O PNC ratios in 17 schools. 
 
 Figure 3 shows the average OC/EC ratio at each 
school, which was above 2, indicating the presence of 
secondary organic aerosols (SOA) (Chow et al. 1996) in 
addition to organic aerosols emitted from primary 
sources. The schools with the highest ratio had higher 
proportion of SOA while the schools with lower ratio 
showed more influence from primary sources (likely 
vehicle emissions).  
 
 
 
 
 
 
 
 
 
 
Figure 3: Average OC/EC ratio in the first 17 schools.  
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